A : This document describes the different calibration strategies and techniques applied by 11 the two general purpose experiments at the LHC, ATLAS and CMS, and discusses them underlining 12 their respective strengths and weaknesses from the view of the author. The resulting performances 13 of both calorimeters are described and compared on the basis of selected physics results. Future 14 upgrade plans for High Luminosity LHC (HL-LHC) are briefly introduced and planned calibration 15 strategies for the upgraded detectors are shown. 16 Introduction 17 The ATLAS [1] and CMS [2] detectors are multipurpose particle physics experiments with forward-18 backward symmetric cylindrical geometry at the CERN Large Hadron Collider (LHC). Both 19 experiments optimized the electromagnetic calorimeters according to the physics requirements 20 given by a few benchmark channels, such as the discovery of the Higgs boson (e.g. H → γγ, 21 H → ZZ ( * ) → 4e ± , H → WW ( * ) → eνeν), precision measurements such as the mass of the W 22 boson and the discovery of physics beyond the Standard Model (e.g. decays of heavy Z' and W' 23
give the overall inter-calibration coefficients. The Run-1 combined precision of the inter-calibration 149 depended on η. In the central barrel η ≤ 1 the precision obtained was 0.5 %, rising to 0.7 % in the 150 highest η region of the barrel. In the endcaps the precision was ranging from 1 % to 2 % depending 151 on the distribution of the material in front.
152
The final step in the calibration procedure is the calculation of the global energy scale. This is 153 found by measuring the invariant mass peak from Z decays to dielectrons to correct the ADC-to-GeV 154 scale factors for the EB and EE. The width of the peak is also a useful parameter for studying the The calorimeter resolution is usually parameterized as the ATLAS electromagnetic calorimeter obtains a resolution of ≈ 1.7 to 1.9 % in the same region.
181
For both calorimeters the energy resolution rapidly degrades with higher pseudorapidity. It should 182 be noted, that despite very different stochastic terms, the two calorimeters perform similarly in of 3 ab −1 up to 100 times larger statistics will be needed, which will be accumulated using the full 241 level-1 trigger sample by building histograms in the high level trigger. Different ways of rejecting 242 noise hits by requiring tracks have been successfully attempted ("tracking procedure", see Ref. [19] ).
243
In test beams at CERN and FNAL [18] it was demonstrated that the channel calibration constants . These test beam results are very encouraging, but it will be difficult and 250 will probably take some time to obtain such precise inter-calibration results in situ.
251
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Conclusions

254
The electromagnetic calorimeters of ATLAS and CMS and their respective calibration strategies The calibration strategy that is currently planned for the CMS HGCal has been described and first 263 test beam measurements demonstrating that the required inter-calibration precision can be achieved 264 have been shown.
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